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□ 1. Document ID: US 6374831 Bl 
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US-CL- CURRENT: 134/1.1; 134/1, 134 / 22.1 , 134 / 22 .18 , 134/902, 438/905 
ABSTRACT : 

A method and apparatus that reduces the time required to clean a processing chamber 
employing a reactive plasma cleaning process. A plasma is formed in an Astron fluorine 
source generator from a flow of substantially pure inert-source gas. After formation of 
the plasma, a flow of a fluorine source gas is introduced therein such that the 
fluorine source flow accelerates at a rate no greater than 1.67 standard cubic 
centimeters per second. sup. 2 ( scc/s . sub . 2 ) . In this fashion, the plasma contains a 
plurality of radicals and dissociated inert-source gas atoms, defining a cleaning 
mixture. The ratio of inert-source gas to fluorine source is greater than 1:1. 

15 Claims, 11 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 11 
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TITLE: Methods and apparatus for gettering fluorine from chamber material surfaces 
DATE- ISSUED : February 19, 2002 
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Exemplary Claim Number: 1 
Number of Drawing Sheets: 42 
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US - CL- CURRENT : 134/1.1; 134 / 22 .1 , 216/67 
ABSTRACT: 

The present invention provides systems, methods and apparatus for high temperature (at 
least about 500-8 00 . degree . C.) processing of semiconductor wafers. The systems, 
methods and apparatus of the present invention allow multiple process steps to be 
performed in situ in the same chamber to reduce total processing time and to ensure 
high quality processing for high aspect ratio devices. Performing multiple process 
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steps in the same chamber also increases the control of the process parameters and 
reduces device damage. In particular, the present invention can provide high 
temperature deposition, heating and efficient cleaning for forming dielectric films 
having thickness uniformity, good gap fill capability, high density, low moisture, and 
other desired characteristics. 

12 Claims, 58 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 42 
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